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40 MATHEMATICAL PAPERS. 

Remarks on Mr. Winthrof s paper on the duplication of the Cube 
in part iji of ibis volume. By GEORGE BARON, Me Maf- 
ter of the Mathematical Academy at Souiit Shields y in the 
County of Durham^ in England, 

JYiR. Winthrop has attempted tKe duplication of the 
Cube, in a paper inferted at page 25, part I. vol. 2, of the 
Memoirs of the American Academy of Arts and Seienees. 
This paper is entitled " Geometrical methods of find,ing any- 
required feries of mean proportionals between |^ven extremes." 
It confifts of foul problems. In problem i. is fliewn the, well 
known method of finding one mean proportional between two 
given extremes; Problem 3. i« " To find two mean propor- 
tionals between two given extremes." On the truth of this 
problem the two remaining problems, together with Mr; Win- 
throp's duplication of the Cube, entirely depend. I fhall 
therefore here, firft defer ibe Mr. Winthrop's method of find- 
ing two mean proportionals between two given extremes : 
Secondly, fliew thattibe demonftration which he has attempt- 
ed to give of that method is not true. And thirdly, I fhali 
dcmonftrate that that method is univerfally falfe. And hence 
it will follow, that Mr. Winthrop's dupHcation of the Cube is 
univerfally falfe. 

Firll then, I am to defcribe Mr. Winthrop's method of 
finding two mean proportionals between two given extremes. 
The fubflance of it is as follows. 

Let 
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MATHEMATICAL PAPERS. 41 

Let it be required to find two mean proportionals between 
any two given extremes Y and Z. (Plate i, fig. 13th.) 

Take any ftraight line A C=Z, (Plate i, fig. 14) and from 
the point C draw C I making any angle A C I, lefs than one 
third of two right angles. Make the angles I C K and K C B 
each equal A C I, and make G B=Y. Join A B interfering 
I C and K C in E and D. Froiti E and D draw E G and 
D F, making the angles AEG and B P F each equal A C I, 
and interfedling A C and C B in G and F. Through A and B 
draw A I parallel to G E, and B K parallel D F, meeting C E 
and C D produced in I and K. Then are C K and Q I the 
mean proportionals required, 

Secondly, I am to fhew that the denaonflration, which 
Mr. Winthrop has attempted to give of the above method, is 
not true. The fubftance of it is as follows. 

The angle B D C=D E G+E G D ; but B D F=E G D. 

Hence the triangles F D G and D E G are fimilar. Alfo the 
angle A E G-E D G+D G E, but A E G=D G E : hence the 
triangles G E C, E D C.and D F G are all fimilar to each other. 
And therefore GF:GP;GE:GG. Again becaufe A I is 
parallel to G E, and K B parallel to D F, join I K, and I K is 
parallel to E D. Confequently the triangles A G I, I C K and 
K G B are all fimilar one to another ; and therefore G B (Y) : 
C K : G I : G A (Z) a.s was required. 

But although A I is parallel to G E, and K B is parallel to 
D F, it does not follow that I K is parallel to E P ; and there- 
fore Mr. Winthrop's demonftration is not true. 
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I am thirdly to demonftrate that Mr. Winthrop's method 
of performing this problem is univerfally falfe. 

Becaiife Mr. Winthrop has not proved that I K is parallel to 
E D, it does not follow that I K is not really parallel to E D. 
Imagine therefore that IK is parallel to E D. Then will the 
triangles AI E, K BD, G E C, ED C, DEC, AI C, IKC and 
K B C be all fimilar to one another. Therefore I E : K D : : 
CE : CD; andalfoIE : KD : : AI : BD. ButAI istoBD 
in the complicated ratio of A I to K B and of K B to B D, and 
A I : K B : : AC : KC : :"^' ;"cH ; alfo KB • B D : : CE : 
C D. Therefore A I : B D : : C E' : C D. But it has jufl beem 
proved that x\I ; B D : : I E : K D : : CE : CD ; and hence 
CET: CD : : C E : C D, which is abfvird. I K cannot there- 
fore be parallel to ED ; and confequently this jwediod of 
performing the problem is univerfaMy falfe. And as Mr. 
Winthrop's mode of duplicating the Cube depends upon the 
truth of this problem, it is alfo \iniverfa% falfe. Q. E. D. 

The fame may be 4emonftrated,by ,a variety of other meth- 
ods. Eor inftance by the addition of fines, tangents, &c. or 
by the log-arithmic fpiral. 

. I mviftat the-fame tim? acknowledge th^t- Mr. Winthrop's 

iniftake on Ais fivbjedt.was fo natural, that I at-firfl; followed 

him »i >t. Avfecond infpedion convinced me of my miftake, 

BALtowRtiyin the D.isTRicr of MAmEyJ.une 2, 1798. 

N. B. Soon after the paper, to which Mr. Baron's obfervations relate, -was eom- 
municated to the Academy, it was examined by feveral of the members, fkiUed in 
mathematical fcknce, wha'were of opinion j that the author had- not ^demonftrated 
his theorem. . Bvit at the particular requeft of the author the committee for 
publicatioa confented to its infertion, in the Memoirs. 
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